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Applicant's election without traverse of group I, claims 1- 
59 in Paper No, 4 is acknowledged. 

The following is a quotation of the second paragraph of 35 
U.S.C. 112: 

The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the applicant 
regards as his invention. 

Claims 37, 38-42 and 44-49 are rejected under 35 
U.S.C. 112, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

In claim 37, there is insufficient literal antecedent basis 
for the limitation, ""said supporting layer/' 

In claims 38 and 45, the limitation, "^wherein said at least 
semiconductor chip is bonded via bumps to said second surface of 
said interconnection board," appears to be incompatible with the 
claims 18 and 43 limitation, ''at least a semiconductor chip 
mounted on said first surface of said interconnection board." 

In claims 44 and 49, there is insufficient literal 
antecedent basis for the limitation, "^said buffer layer." 

Claims 37, 44 and 49 have not been rejected over the prior 
art because, in light of the 35 U.S.C. 112 rejections supra, 
there is a great deal of confusion and uncertainty as to the 
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proper interpretation of the limitations of the claims; hence, 
it would not be proper to reject the claims on the basis of 
prior art. As stated in In re Steele, 305 F.2d 859, 134 USPQ 
292 (CCPA 1962), a rejection should not be based on considerable 
speculation about the meaning of terms employed in a claim or 
assumptions that must be made as to the scope of the claims. 
See also MPEP 2173.06. 

In the rejections infra, reference labels are generally 
recited only for the first recitation of identical claim 
language . 

The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or 
described in a printed publication in this or a foreign country, before the 
invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or 
a foreign country or in public use or on sale in this country, more than one 
year prior to the date of application for patent in the United States. 

(e) the invention was described in a patent granted on an application for 
patent by another filed in the United States before the invention thereof 
by the applicant for patent, or on an international application by another 
who has fulfilled the requirements of paragraphs (1), (2), and (4) of 
section 371(c) of this title before the invention thereof by the applicant 
for patent. 



The changes made to 35 U.S.C. 102(e) by the American 
Inventors Protection Act of 1999 (AIPA) do not apply to the 



examination of this application as the application being 
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examined was not (1) filed on or after November 29, 2000, or (2) 
voluntarily published under 35 U.S.C. 122(b). Therefore, this 
application is examined under 35 U.S.C. 102(e) prior to the 
amendment by the AIPA (pre-AIPA 35 U.S.C. 102(e)). 

Claims 1-3, 5-10 and 12-17 are rejected under 35 
U.S.C. 102(a) as being anticipated by Tsukamoto (5841194). 

At column 4, line 59 to column 6, line 61; and column 7, 
line 10 to column 8, line 54, Tsukamoto teaches the following: 

1. A semiconductor device comprising an interconnection board 
108; and 

a high rigidity plate 106 securely fixed to said interconnection 
board, said high rigidity plate being higher in rigidity than 
said interconnection board for suppressing said interconnection 
board from being bent. 

2. The semiconductor device as in 1, wherein said 
interconnection board comprises a multilayer interconnection 
board having a multilevel interconnection structure. 

3. The semiconductor device as in 1, wherein said high rigidity 
plate is made of a metal. 

5. The semiconductor device as in 1, wherein said high rigidity 
plate is made of a ceramic. 

6. The semiconductor device as in 1, wherein a base material of 
said interconnection board is an organic insulative material. 
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7. The semiconductor device as in 6, wherein said organic 
material is a polymer resin material. 

8, A semiconductor device comprising an interconnection board 
having first and second surfaces; at least a semiconductor chip 
201 mounted on said first surface of said interconnection board; 
and a high rigidity plate securely fixed to said second surface 
of said interconnection board, said high rigidity plate being 
higher in rigidity than said interconnection board for 
suppressing said interconnection board from being bent, 

9, The semiconductor device as in 8, wherein said 
interconnection board comprises a multilayer interconnection 
board having a multilevel interconnection structure. 

10. The semiconductor device as in 8, wherein said high rigidity 
plate is made of a metal. 

12. The semiconductor device as in 8, wherein said high rigidity 
plate is made of a ceramic. 

13. The semiconductor device as in 8, wherein a base material of 
said interconnection board is an organic material. 

14. The semiconductor device as in 13, wherein said organic 
material is a polymer resin material. 

15. The semiconductor device as in 8, wherein said at least 
semiconductor chip is bonded via bumps 204 to said second 
surface of said interconnection board. 
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16. The semiconductor device as in 15, wherein further 
comprising a sealing resin material 205 provided on said first 
surface of said interconnection board for sealing said at least 
semiconductor chip and said bumps. 

17. The semiconductor device as in 16, further comprising at 
least a heat spreader 601 provided on said at least 
semiconductor chip . 

Claims 1, 4, 8 and 11 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Farquhar (6329713) . 

At column 3, line 64 to column 4, line 1; and column 4, 
lines 36-67, Farquhar teaches the following: 

1. A semiconductor device comprising an interconnection board 1; 
and 

a high rigidity plate 8 securely fixed to said interconnection 
board, said high rigidity plate being higher in rigidity than 
said interconnection board for suppressing said interconnection 
board from being bent. 

4. The semiconductor device as in 1, wherein said high rigidity 
plate is made of an alloy ["^ Invar" ] • 

8. A semiconductor device comprising an interconnection board 
having first and second surfaces; at least a semiconductor chip 
3 mounted on said first surface of said interconnection board; 
and a high rigidity plate securely fixed to said second surface 
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of said interconnection board, said high rigidity plate being 
higher in rigidity than said interconnection board for 
suppressing said interconnection board from being bent. 
11. The semiconductor device as in 8, wherein said high rigidity 
plate is made of an alloy. 

Claims 18-36, 38-43, 45-48, and 50-59 are rejected under 35 
U.S.C. 102(b) as being anticipated by Allen (4705205). 

At column 1, line 10 to column 2, line 20; column 2, lines 
46 to column 2, line 68; column 3, lines 42-49; column 4, lines 
1-21; column 8, lines 32-40; column 8, lines 62-68; column 12, 
line 22 to column 13, line 46; column 13, line 66 to column 14, 
line 38; column 15, lines 8-45; column 16, lines 27-39; column 
16, line 52 to column 17, line 18; column 18, lines 15-20; 
column 18, line 66 to column 19, line 16; column 20, lines 37- 
58; and column 21, lines 12-28, Allen teaches the following: 
18. A semiconductor device comprising an interconnection board 
32 having first and second surfaces; at least a semiconductor 
chip mounted on said interconnection board; and 
a buffer layer 20 having a first surface in contact with said 
second surface of said interconnection board and also said 
buffer layer having a second surface on which at least an 
external electrode 28 is provided, and said buffer layer having 
at least an electrical contact 28 between said interconnection 
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board and said at least external electrode, and said buffer 
layer being capable of absorbing and/or relaxing a stress 
applied to said at least external electrode to make said 
interconnection board free from application of said stress. 
20. The semiconductor device as in 18, wherein said at least 
external electrode comprises plural external electrodes, 

22. The semiconductor device as in 18, wherein said external 
electrode comprises a pin electrode. 

23. The semiconductor device as in 18, wherein said external 
electrode comprises a coil-spring electrode 62. 

24. The semiconductor device as in 18, wherein said external 
electrode comprises a generally column shaped electrode. 

25. The semiconductor device as in 24, wherein said generally 
column shaped electrode comprises a straight column shaped 
electrode which is uniform in horizontal cross sectional area 
from a bottom to a top thereof. 

26. The semiconductor device as in 24, wherein said generally 
column shaped electrode comprises a center-pinched column shaped 
electrode which decreases in horizontal cross sectional area 
toward an intermediate level thereof, 

27. The semiconductor device as in 18, wherein said buffer layer 
comprises 
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plural generally column shaped electrically conductive layers, 
each of which has a first end fixed to an external electrode pad 
10 of said interconnection board and a second end directly fixed 
said external electrode. 

28. The semiconductor device as in 27, wherein said plural 
generally column shaped electrically conductive layers are made 
of a metal. 

29. The semiconductor device as in 18, wherein said buffer layer 
comprises plural generally column shaped electrically conductive 
layers, each of which has a first end fixed to an external 
electrode pad of said interconnection board and a second end 
directly fixed said external electrode; and an stress absorption 
layer 22 filling gaps between said plural generally column 
shaped electrically conductive layers, and said stress 
absorption layer being lower in rigidity than said plural 
generally column shaped electrically conductive layers, and said 
stress absorption layer surrounding said plural generally column 
shaped electrically conductive layers so that said stress 
absorption layer is in tightly contact with said plural 
generally column shaped electrically conductive layers. 

30. The semiconductor device as in 29, wherein said plural 
generally column shaped electrically conductive layers are made 
of a metal. 
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31. The semiconductor device as in 29, wherein said stress 
absorption layer is made of an organic insulative material. 

32. The semiconductor device as in 18, wherein said buffer layer 
comprises 

plural generally column shaped electrically conductive layers, 
each of which has a first end fixed to an external electrode pad 
of said interconnection board and a second end directly fixed 
said external electrode; 

a supporting plate 22 having plural holes, into which said 
plural generally column shaped electrically conductive layers 
with said external electrodes are inserted, and said supporting 
plate extending in parallel to said second surface of said 
interconnection board to form an inter-space between said 
supporting plate and said second surface of said interconnection 
board ; and 

a supporting sealing resin material 22 filling said inter-space 
and surrounding both said plural generally column shaped 
electrically conductive layers and parts of said external 
electrodes so that said supporting sealing resin material is in 
tightly contact with said plural generally column shaped 
electrically conductive layers and said parts of said external 
electrodes for supporting said external electrodes. 
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33. The semiconductor device as in 32, wherein said supporting 
sealing resin material is lower in rigidity than said plural 
generally column shaped electrically conductive layers so that 
said supporting sealing resin material is capable of absorbing 
and/or relaxing a stress applied to said external electrodes. 

34. The semiconductor device as in 32, wherein said 

plural generally column shaped electrically conductive layers 
are made of a metal. 

35. The semiconductor device as in 32, wherein said supporting 
sealing resin material is made of an organic insulative 
material . 

36. The semiconductor device as in 18, further comprising a 
supporting layer 34 on said second surface of said buffer layer 
for supporting said external electrode. 

43. A semiconductor device comprising an interconnection board 
having first and second surfaces; 

at least a semiconductor chip mounted on said interconnection 
board; external electrodes fixed to external electrode pads on 
said second surface of said interconnection board; and a 
supporting layer 22 on said second surface of said 
interconnection board for supporting said external electrodes. 
50. The semiconductor device as in 43, wherein said external 
electrodes connected through plural generally column shaped 
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electrically conductive layers to external electrode pads on 
said second surface of said interconnection board, and said 
supporting layer further comprises 

a supporting plate 22 having plural holes, into which said 
plural generally column shaped electrically conductive layers 
with said external electrodes are inserted, and said supporting 
plate extending in parallel to said second surface of said 
interconnection board to form an inter-space between said 
supporting plate and said second surface of said interconnection 
board; and 

a supporting sealing resin material 22 filling said inter-space 
and surrounding both said plural generally column shaped 
electrically conductive layers and parts of said external 
electrodes so that said supporting sealing resin material is in 
tightly contact with said plural generally column shaped 
electrically conductive layers and said parts of said external 
electrodes for supporting said external electrodes. 
51. The semiconductor device as in 50, wherein said supporting 
sealing resin material is lower in rigidity than said plural 
generally column shaped electrically conductive layers so that 
said supporting sealing resin material is capable of absorbing 
and/or relaxing a stress applied to said external electrodes. 
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52. The semiconductor device as in 50, wherein said plural 
generally column shaped electrically conductive layers are made 
of a metal. 

53. The semiconductor device as in 50, wherein said 
supporting sealing resin material is made of an organic 
insulative material. 

55. The semiconductor device as in 43, wherein said external 
electrode comprises a pin electrode. 

56. The semiconductor device as in 43, wherein said external 
electrode comprises a coil-spring electrode. 

57. The semiconductor device as in 18, wherein said external 
electrode comprises a generally column shaped electrode. 

58. The semiconductor device as in 24, wherein said generally 
column shaped electrode comprises a straight column shaped 
electrode which is uniform in horizontal cross sectional area 
from a bottom to a top thereof. 

59. The semiconductor device as in 24, wherein said generally 
column shaped electrode comprises a center-pinched column shaped 
electrode which decreases in horizontal cross sectional area 
toward an intermediate level thereof. 

Although Allen teaches a chip mounted on the 
interconnection board, Allen does not appear to explicitly teach 
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a chip mounted on the first surface of the board, or the 
following: 

19. The semiconductor device as in 18, wherein said 
interconnection board comprises a multilayer interconnection 
board having a multilevel interconnection structure, 
21. The semiconductor device as in 18, wherein said external 
electrode comprises a solder ball. 

38. The semiconductor device as in 18, wherein said at least 
semiconductor ^chip is bonded via bumps to said second surface of 
said interconnection board. 

39. The semiconductor device as in 38, wherein further 
comprising a sealing resin material provided on said first 
surface of said interconnection board for sealing said at least 
semiconductor chip and said bumps. 

40. The semiconductor device as in 39, further comprising at 
least a heat spreader provided on said at least semiconductor 
chip . 

41. The semiconductor device as in 38, wherein further 
comprising an under-fill resin material provided on said first 
surface of said interconnection board for sealing said at least 
semiconductor chip and said bumps, 

42. The semiconductor device as in 41, further comprising a 
stiffener extending on a peripheral region of said buffer layer; 
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and at least a heat spreader provided on said at least 
semiconductor chip and on said stiffener. 

45. The semiconductor device as in 43, wherein said at least 
semiconductor chip is bonded via bumps to said second surface of 
said interconnection board. 

46. The semiconductor device as in 45, wherein further 
comprising a sealing resin material provided on said first 
surface of said interconnection board for sealing said at least 
semiconductor chip and said bumps. 

47. The semiconductor device as in 4 6, further comprising at 
least a heat spreader provided on said at least semiconductor 
chip . 

48. The semiconductor device as in 45, wherein further 
comprising an under-fill resin material provided on said first 
surface of said interconnection board for sealing said at least 
semiconductor chip and said bumps. 

54. The semiconductor device as in 43, wherein said external 
electrode comprises a solder ball. 

Nonetheless, at column 4, line 59 to column 8, line 61, 
Tsukamoto teaches a semiconductor device wherein an 
interconnection board 101 comprises a multilayer interconnection 
board having a multilevel interconnection structure, an external 
electrode comprises a solder ball, a semiconductor chip 201 is 
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bonded via bumps 204 to a first surface of the interconnection 
board, a sealing resin 205 material provided on the first 
surface of the interconnection board for sealing the 
semiconductor chip and the bumps, an under-fill resin material 
205 provided on the first surface of the interconnection board 
for sealing the at least semiconductor chip and the bumps, a 
stiffener 106 extending on a peripheral region of the 
interconnection board; and at least a heat spreader 701 provided 
on the semiconductor chip and on the stiffener. Moreover, it 
would have been obvious to combine the invention of Tsukamoto 
with the invention of Allen because it would provide a chip 
carrier . 

The prior art made of record and not applied to the 
rejection is considered pertinent to applicant's disclosure. It 
is cited primarily to show inventions similar to the instant 
invention. 

Any telephone inquiry of a general nature or relating to the status (MPEP 
203. 08) of this application or proceeding should be directed to the group 
receptionist whose telephone number is 703-308-1782. 

Any telephone inquiry concerning this communication or earlier communications from 
the examiner should be directed to David E. Graybill at (703) 308-2947. Regular office hours: 
Monday through Friday, 8:30 a.m. to 6:00 p.m. 

The fax phone number for group 2800 is 703/305-3431. 



Application/Control Nuinber: 09/678, 609 
Art Unit: 2827 




David E. Graybill 
Primary Examiner 
Art Unit 2827 



D.G. 

28-Feb-02 



